This article examines the potential impact of information and communication technology on social capital in First Nations, Inuit and Métis communities. The analysis led to the conclusion that both the "what" and the "how" of connectivity matter. Policy and research priority issues are also discussed.
Introduction
In Canada, the last several years have seen a significant growth in information and communication technology (ICT) opportunities, particularly in relation to online capabilities. A diverse number of Aboriginal communities have been part of this process. There are numerous experiences where the growth in ICT appears to be having an important impact on socioeconomic realities.
Scholars suggest that community ICT networks provide greater access to essential services such as education, training, and health care (Fawcett, Francisco, & Schultz, 2000) and may increase community capacity, ultimately strengthening communities (Telenor, 2004) . Increased access to information is reported to improve a community's ability to interact with other organizations, such as governments, businesses, and other administrative units. These capabilities would enable more equitable participation in areas of community administration and governance (Daly, 2005) . A U.S. study (Ruiz, 2004) found that broadband access is an important part of enhancing rural community development, improving the economy, health care, and general quality of life. Nonetheless, a case study on the social transformations induced by the high-speed Internet connectivity in a town of the province of New Brunswick, Canada, found very little evidence of transformation especially at the household level. While the study found many examples of new uses and activities as a result of broadband adoption, there were few examples of a change in behaviours, attitudes, relationships, and operating norms as a result (Selouani & Hamam, 2007) .
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notions for measuring the impacts of ICT in communities (O'Neil, 2002) . Nonetheless, there is still much that is unknown about how ICT affects community life both positively and negatively. Simultaneously, what is known as the digital divide (Norris, 2003) is still far from being bridged. This study builds on prior work by the authors on Aboriginal social capital (Mignone, 2003a (Mignone, , 2003b Mignone, Longclaws, O'Neil, & Mustard, 2004 ) and sought to address three questions: Can social capital be a useful notion in assessing the impact of ICT? How can ICT impact the community social capital? Does the type of ICT development matter in terms of social capital?
The study questions were developed in response to interest in understanding how ICT development in Aboriginal communities in Canada can be assisted both from an implementation and impact perspective.
The article initially reviews the theory of social capital as it applies to Aboriginal peoples in Canada and presents the social capital framework that guides its examination in relation to ICT. It then presents a summary of case descriptions of ICT implementation in First Nations, Inuit and Métis communities, and one specifically related to urban settings. Using the case studies as main source of information, the article analyzes the potential impact of ICT on social capital applying the study's framework. When analyzing the potential for impact the article provides evidence of the plausibility of impact, not evidence of impact per se. The study design and the data available did not allow for the latter type of evidence. The section concludes by revisiting ICT and social capital. The final section of the article discusses policy and research priority issues.
Social Capital Framework
A common understanding amongst social scientists is that social capital is a relational resource composed of a variety of elements, most notably social networks, social norms, values, trust, and shared physical resources (Bourdieu, 1983; Bourdieu & Wacquant, 1992; Lin, 2001; Loury, 1992; Narayan, 1999; Putnam, 2000; Putnam, Leonardi, & Nanetti, 1993; Schuller, Baron, & Field, 2000; Woolcock, 1998a Woolcock, , 1998b Woolcock & Narayan, 2000) . The function of social capital refers to the enabling of some societal good within the boundary of that specific societal level (Coleman, 1988 (Coleman, , 1990 . Social capital is mostly considered an aggregate feature that can aid in the characterization of a social system. For Bourdieu (1983) , social capital relates to actual or potential resources within a social structure that collectively support each of its members, and it is linked to the possession of a durable network of relationships of mutual acquaintance and recognition. Although the notion of social capital at a community level may share elements of what may be considered cultural aspects of a community, it is distinct in that it seeks to capture types of social investments. Nonetheless, social capital may provide a slant to the understanding of communities that overlaps with the notion of culture.
Social capital has been studied in relation to education, labour markets (Department of Economics, 1999), local economic development (Midgley & Livermore, 1998) , microfinance (Rankin, 2002) , sustainable community development (Dale, 2005) , economic performance (Casey & Christ, 2005) , health (Bolin, Lindgren, Lindström, & Nystedt, 2003; Campbell, Williams, & Gilgen, 2002; Gooden, 1998; Kawachi, Kennedy, Lochner, & Prothrow-Stith, 1997; Rose, 2000; Veenstra, 2000) , identity, transition to work (Fevre, 2000) , communicative competence and human resources (Szreter, 2000) , among other approaches.
More recently, studies specific to social capital and ICT have appeared. A recently published multidisciplinary volume (Huysman & Wulf, 2004 ) compiles a series of articles that examine this relationship from the fields of computer science, sociology, communication, economics, and management. One of these papers (Quan-Haase & Wellman, 2004) argues that the effects of the Internet on social capital can be conceptualized from three broad approaches. First, "the Internet transforms social capital," meaning that it leads to major transformations in social contact and civic involvement away from local and group-based solidarities and toward more spatially dis-persed and sparsely knit interest-based social networks (Barlow, Birkets, Kelly, & Slouka, 1995; Wellman, Quan-Haase, Witte, & Hampton, 2001) . Second, "the Internet diminishes social capital;" through its entertainment and information capabilities it draws people away from family and friends (Nie, 2001; Nie, Hillygus, & Erbring, 2002) . Third, "the Internet supplements social capital;" as another means of communication, it facilitates existing social relationships as well as helps build patterns of civic engagement and socialization (Chen, Boase, & Wellman, 2002; Quan-Haase & Wellman, 2002) . Among the initial studies that have specifically looked at the impact of ICT on social capital, one of them (Norris, 2003) concludes that the Internet seems to widen the experience of community, and the other (Steinmueller, 2004 ) that social networks are influenced by (and influence) ICTs.
It was not until the year 2000 that research concerning social capital and Aboriginal peoples picked up pace. Levitte (2004) researched social capital in the context of aboriginal economic development in Canada. Social capital has been used to analyze traditional forms of Indigenous governance (Hunter, 2000; Schwab & Sutherland, 2001) , sustainable development (Altman, 2001) , welfare reform (Smith, 2001) , and Indigenous learning communities (Schwab & Sutherland, 2001 ). Social capital has also been used as a means to better understand the disconnect between the management of waste in nine First Nations communities in Northwest British Columbia and their traditional relationship with the land (Moody & Cordua-von Specht, 2005) .
A study by Mignone and colleagues (Mignone, 2003a (Mignone, , 2003b Mognone et al., 2004 ) formulated a conceptual framework of social capital for First Nations communities and developed a culturally appropriate instrument for its measurement. The operational definition of social capital derived from the study was the following: Although this definition was derived from an analysis that tested broad theoretical ideas against the specific ethnographic realities of First Nations communities, we believe it is arguably relevant beyond the specific communities from which it arose. This current definition includes minor revisions post publication of papers reporting on the above mentioned study (Mignone, 2003a; Mignone et al., 2004; Mignone & O'Neil, 2005) .
Bonding social capital refers to internal community relations. It addresses the networks, ethos, and socially invested resources within a particular society, community or group in question, i.e., the intra-community ties. Bridging social capital is essentially a horizontal notion, implying connections between societies, communities, or groups, i.e., the inter-community ties. Linking social capital refers to a vertical dimension, i.e., the relations with formal institutions beyond the community. Specifically to our study, bonding social capital refers to relations within each Aboriginal community. Bridging refers to horizontal links with other communities, be they other Aboriginal communities or other communities of place (e.g., urban centres). Linking refers to connections between particular Aboriginal communities and institutions like federal/provincial government departments and public/private corporations (e.g., Indian and Northern Affairs Canada, Industry Canada, Manitoba Hydro, private ICT companies, banks). Table 1 summarizes the social capital framework, showing each dimension as consisting of the three components and their descriptors. For socially invested resources (SIR) the descriptors are physical (e.g., building a recreation centre or paving community roads), symbolic (e.g., resources that strengthen cultural identity, like cultural camps or Aboriginal language programs), financial (e.g., access to credit to help people start small businesses), human (e.g., the skills, talent, experience, education, attitudes, and strengths that people bring to a community) or natural (e.g., land or water that has been protected from pollutants or degradation). Resources can be consumed or stored. The central notion is that these resources be socially invested, i.e., that they be potentially accessed by, or of potential future benefit to, any member of the community. Each descriptor captures the resource investment at a particular stage of its development. The term ethos (in the sense of character or disposition of a community) to name a component of social capital is used to capture the notions of trust (e.g., of Chief and Council, or generally thinking well of other families), norms of reciprocity (e.g., when individuals and families tend to return favours), collective action (e.g., community members are willing to get together to work for common causes), and participation (e.g., the willingness to volunteer for and participate in community activities).
Networks are understood as "structures of recurrent transactions" (Aldrich, 1982) and are described according to their inclusiveness (e.g., how welcoming groups are of newcomers and the degree of exchange of information with newcomers), diversity (e.g., the co-existence of a number of different networks of individuals or families that are capable of interacting in meaningful ways), and flexibility (e.g., the degree to which networks individuals or families can adapt to new, different, or changing needs).
The first level of the framework (the distinction between three dimensions of bonding, bridging, and linking) captures the social reality of Aboriginal communities in terms of their intra and intercommunity and institutional interactions. Social capital, understood as a relational resource, cannot truly characterize a community if it only captures within community interactions. Communities do not exist in isolation and their potential stocks of social capital must express this reality because, as Woolcock (1999) indicates, "different combinations of these dimensions might yield different outcomes." This three-dimensional model considers social capital as a feature of communities, with the caveat that the community of which it is a feature must be clearly delimited. Aboriginal communities in both rural and urban areas can be understood as communities of identity, of place, and of interest. It is the communities themselves that implicitly or explicitly provide the delimitation.
Methodology
This article describes a study that developed as a result of the merging of interests between the Crossing Boundaries Research Initiative and the authors of the study. The former was seeking to understand how ICT may impact Aboriginal communities, particularly in relation to social capital. The authors of the study had worked with First Nations communities in developing a social capital framework that was deemed applicable to address those research objectives. To-date no research had been conducted in Canada to assess the development and impact of ICT in Aboriginal communities. The specific research questions sought to meet the objectives in a stepwise manner. The study sought to address the following three questions in relation to Aboriginal communities in Canada: Can social capital be a useful notion in assessing the impact of ICT? How can ICT impact the community social capital? Does the type of ICT development matter in terms of social capital? Figure 
Figure 1. Direction of Research Questions
Given the need to address the research questions within specific Aboriginal contexts and regions of the country, the researchers chose to use a case study design. Case study design has been defined as "an empirical inquiry that: a) investigates a contemporary phenomenon within its real-life context, b) the boundaries between the phenomenon and context are not clearly evident, and c) multiple sources of evidence are used" (Yin, 1991) . Case study methodology must meet the scientific standards of validity and reliability. Validity was satisfied in our study by using multiple sources of evidence, maintaining an accurate and transparent record of the data collection process, and providing for the participation of case study stakeholders in discussing the initial findings through on-site roundtables and a final symposium.
The initial set of criteria for selecting the cases was that at least one First Nations, Inuit and Métis organization be represented. Further, that there be at least one urban case. Finally, that as much as possible, that the cases be located in different regions of the country. A series of searches were conducted to locate Aboriginal ICT initiatives in Canada. As the ICT initiatives were pre-selected the researchers contacted the project directors by telephone to discuss the study and assess their interest in participating. Following the initial contact, a semi-structured telephone interview was conducted. Telephone interviews were held not only with individuals involved in Aboriginal ICT projects at the grassroots level but also with individual stakeholders from the provincial and federal levels of government. After completing 15 telephone interviews the final case studies were selected based on the scope of the project, the stage of their project, and the interest in participating. Once the five case studies were selected, we scheduled the site visits and roundtables.
The research team drafted an initial document to guide the roundtable discussions. Twenty individuals from Aboriginal organizations, government agencies, and university units with experience in this area provided feedback to this initial document. The five roundtables were held at the site of each case study: Sioux Lookout, Ontario (K-net); Cranbrook, British Columbia (Ktunaxa); Iqaluit, Nunavut (Qiniq); Edmonton, Alberta (Métis settlements); and Winnipeg, Manitoba (urban Aboriginal agencies). The roundtables counted between 9 and 11 participants each, excluding the research team. During the days of the roundtables, the research team conducted site visits of each initiative.
As part of the data collection process, the authors conducted an extensive review of the published and grey literature on social capital and on ICT implementation in Canada with a focus on Aboriginal communities. Further, we completed 15 semi-structured interviews with key informants from First Nations, Métis and Inuit communities and institutions in Canada. The interview guides were designed to operationalize the research questions. Nonetheless, the style of interview allowed for flexibility in the topics covered. Extensive notes by at least two researchers were taken during the interviews and later transcribed into electronic files. The two other sources of data were the published and unpublished documentation produced by the ICT initiatives, and notes from on-site observations that the researchers took during each visit (each visit lasted on average two full days).
The social capital framework previously discussed guided the analysis of the data for the case studies. Within each case study and across the five cases we coded themes relevant to different components of the framework as they related to the impact of ICT on communities and the particular characteristics of the ICT development. The interviews and roundtable discussion transcripts, as well as case documentation, were analyzed using content analysis in which key themes were identified. The case summary of each group involved content analysis and later stakeholder verification through which those who participated in the site visits were able to provide feedback on the written case summaries and have their feedback incorporated into the paper. The data was triangulated across the different sources and was further analyzed against the social capital framework.
After the data analysis was completed a final discussion paper was drafted. The research team invited representatives from the five case studies, as well as other Aboriginal and government stakeholders to participate in a symposium in Winnipeg and discuss the final report of the study. The one-day national symposium was held on January 25, 2008, in Winnipeg, Manitoba, with the participation of 23 key stakeholders, experts and practitioners from Aboriginal organizations, and other relevant entities, to discuss the document, provide final feedback, and identify priority issues.
In terms of limitations, the study design and data available provided evidence for the inference of plausible impacts of ICT on community social capital. Nonetheless, the study design did not allow for before-and-after data analyses to empirically assess actual impacts of the initiatives. Despite this limitation, the study was fruitful in providing an understanding of the plausible mechanisms at play, both for successful community ICT implementations and in describing how the use of ICT may affect communities. Further, the study suggested that the social capital framework used by the study can be a useful theoretical model for the purpose of analyzing community ICT initiatives. It extended Putnams' (2000) examination of the issue to Canadian Aboriginal communities. Further studies by the research team will continue to refine the theoretical model, seeking to increase its capability of explanation.
Community Networks Studied

K-Net (Ontario)
K-Net (the Kuh-ke-nah Network) in northwestern Ontario is an Aboriginal owned community ICT network that provides access to the Internet in a sparsely populated region that consists of approximately one person per square kilometre. Many communities in this region are only accessible by small aircraft and most do not have year round road access. The populations of the communities range between 300 and 900 residents.
K-Net was initially conceived as a bulletin board system (BBS) to provide support from family and friends via text messaging to children who were living away from the community to complete their schooling. The service was quickly picked up by schools and additional communities in the region and later expanded to offer broadband Internet and ICT services to communities. K-Net is currently part of the Northern Indigenous Community Satellite Network (NICSN) with the Kativik Regional Government in Quebec, and the Keewatin Tribal Council in Manitoba. Infrastructure Canada has announced funding for the NICSN project that will extend K-Net services to residents in 43 northern communities.
To date, K-Net has successfully engaged in Telehealth, innovative distance education, computer training and skills development for community members and community networking. Additionally, K-Net facilitates multipoint videoconferencing and quality of service for counterpart networks in British Columbia, Alberta, Saskatchewan, Manitoba, Quebec, and the Maritimes (Fiser, Clement, & Walmark, 2005) .
Métis Connectivity (Alberta)
Alberta was the only province in Canada to enter into a formal partnership with a Métis organization, establishing "the only form of Métis government in Canada" (Métis Settlements General Council, 2006) . The Métis Nation of Alberta (MNA) was subsequently created to "advocate on behalf of and meet the needs and aspirations of Métis people in Alberta" (Métis Nation of Alberta, 2007) . The MNA has recently (2006) connected their 17 provincial offices via high speed fibre optic infrastructure.
The Métis communities in Alberta differ in relation to connectivity, adoption of technology, and so on. The money available to fund connectivity projects also differs substantially by community. Alberta's SuperNet is a high speed broadband network that has the ability to connect 429 communities across the province. It was completed in July of 2004 and connects 4,200 learning and health facilities and governments' offices (Government of Alberta, 2005) . SuperNet has enabled people living in rural areas to benefit from the same opportunities enjoyed by those living in urban centres (Bell Canada, 2003) . However, not all Métis communities have benefited from this infrastructure.
Smaller Métis communities were not interested in having access to the SuperNet due to the cost of activating or "lighting-up" a point of presence (refers to a node or site where customers can connect into the backbone network) coupled with the cost of maintenance and administration. For some communities the overhead cost was too large an amount to take from their monthly operating budget. On the other hand, some communities have made the decision to bear the cost and become involved.
Qiniq (Nunavut)
The Qiniq network in Nunavut provides high speed Internet services to 25 Inuit communities in Nunavut. The deployment of broadband in Nunavut required a unique solution as the geography of the region makes it impossible to develop the basic backbone infrastructure utilized for these purposes in the south. In Nunavut there are "no highways, no power or phone lines, no fibre optic networks, and no microwave relays linking communities" and the most common method of supplying communities with goods is air or barge (Qiniq, 2005) .
The Nunavut Broadband Development Corporation (NBDC) was formed as a non-profit organization interested in establishing Internet services in Nunavut communities and consisted of Nunavut government officials, Inuit organizations, and private sector companies. It was able to secure funding from Industry Canada and INAC. The initial funding enabled the NBDC to produce the business case for broadband in Nunavut and was also used to develop infrastructure. The total cost to build the Nunavut network was $9 million of which Industry Canada's BRAND program contributed $3.4 million. The network is called Qiniq and today Nunavut residents have an affordable broadband network.
In every Nunavut community one local person received training and is able to install wireless modems, handle basic troubleshooting, and involve people in the initiative. This person is called a community service provider. Involving local people was seen as one of the key factors in achieving success. As of 2007, one quarter of all Internet subscribers, approximately 3600 people or 12% of the population in Nunavut had subscribed and were using the Qiniq network.
Ktunaxa Nation Network (British Columbia)
The Ktunaxa Nation Broadband Network is located in south eastern British Columbia. The network area is approximately 17,871 square kilometres in size and includes 13,989 people, 8602 dwellings, 182 businesses, 5 band locations, and 58 unincorporated communities (Ktunaxa Nation, 2005). The network was initially conceived as a means through which to disseminate the disappearing Ktunaxa language, of which there are approximately 30 speakers left. Ktunaxa Nation applied for funding with Industry Canada's BRAND program and was awarded $3.8 million.
The Ktunaxa Nation has recently been selected as a model community network for the Fully Integrated Technological (FIT) community program. In essence, Ktunaxa will receive in-kind support from the First Nation's Technology Council (FNTC) of British Columbia and in return will document their experiences in order to provide a successful model and best practice for other communities to follow. The Ktunaxa Nation Broadband project has fully utilized the FirstVoices initiative which "is a suite of web-based tools and services designed to support Aboriginal people engaged in language archiving, language teaching, and cultural revitalization" (First People's Cultural Foundation, 2003) . In February of 2008, two of four planned community learning centers (CLCs) were opened in the Ktunaxa Nation communities as a result of a partnership with the University of British Columbia (Slonowski, 2008) .
Urban Aboriginal Initiatives (Winnipeg, Manitoba)
The issue of access to ICT in urban centres is not based on lack of infrastructure as is the case in rural areas. Urban centres in Canada are, for the most part, well equipped with connectivity infrastructure. In urban centres, access to the Internet and computers can be seen as a function of income or the ability to purchase a computer, the necessary software, and a connection to the Internet.
In Winnipeg, under the project name LearningCiti, wireless corridors have been created in several central locations to provide free wireless Internet services in high traffic and sometimes low income areas. LearningCiti operated in conjunction with another program called the Computer Lending Library, which is an educational digital information literacy program aimed to increase the technological skills of new immigrants, Aboriginal people, and others.
The program "Computers for Schools" in Winnipeg was initially created to provide computers to schools in Winnipeg and technological training for young people. The program also assists in facilitating the recycling of computers and other computer equipment. The Wiichiwakanak Learning Centre provides culturally relevant programs to Aboriginals in Winnipeg and has also integrated the use of computers and technology into their programming. The centre has 20 computers, Cree language courses, and a homework program.
A Social Capital Analysis
Impact of ICT on Social Capital
ICT in Aboriginal communities, although changing at a rapid pace, is still a relatively new phenomenon in its more recent development. The introduction of the Internet and broadband connectivity is the watershed innovation through which we can expect a significant impact of ICT in communities, and it has taken place at a differing pace across Canada. Nonetheless, the digital divide and digital inequality are still very much in existence. If the digital divide is properly addressed, the next five to ten years will see a dramatic increase in connectivity in the majority of Aboriginal communities. We should not forget that impact from a social well-being perspective can be understood as positive and negative. The main issue to consider is if ICT will become a tool for the enhancement of Aboriginal people's lives.
Empirical evidence that would allow for an assessment of this type is still almost non-existent. Nonetheless, the social capital framework enabled the study to consider the plausibility of the impact of ICT on communities. It can provide guidance in terms of issues to consider in the current implementation of ICT initiatives and in the formulation of areas for evaluation and research.
For instance, what are the possible mechanisms through which ICT can impact the relations within communities, between communities, and across communities and formal institutions? This falls in line with Putnam's (2000) findings that ICT may be a tool for strengthening social capital. Specifically to our social capital framework, how can ICT be a tool in strengthening communities' resources, networks and ethos?
The importance of preserving language cannot be overemphasized. One of the central tenets of colonization was the taking of land and the destruction of language and traditional practices, for example through residential schools, the outlawing of potlatches, etc. Aboriginal identity is grounded in land and language. There is sufficient evidence suggesting how their loss has undermined Aboriginal communities leading to tragic consequences. It is thus revealing that some connectivity initiatives have been spearheaded precisely by the aspiration to recover and preserve language and land.
The effort of recording elders and digitalizing previous recordings, of creating a variety of online tools for teaching the language, is an investment in essential symbolic resources. It serves to enrich each community as well as the binds across communities of the same cultural ancestry. The process of collecting and using data about the land and water by Aboriginal organizations or communities, facilitated by GIS mapping capabilities, is both a symbolic and a natural resource type of investment. The return is enhanced capabilities for land claim negotiations, more informed management of the natural resources, and the use of further means to protect the land. The use of ICT is only one aspect in this process, but it is a tool that helps to galvanize interest and resources. The Inuit's creation of Unicode font for Inuktitut syllabics enables users to create their own documents and web-pages in Inuktitut as well as print out an Inuktitut keyboard layout.
The creation of community-owned Internet Service Providers (ISP) implies a financial, physical, and human investment within the community. This can be seen in a number of First Nations and in Inuit communities. The latter have very appropriately called them "community service provid-ers." Aside from the benefits of increased connectivity, community ISPs have the potential to become a source of income and community re-investment. Similarly, the case with enTel (the Aboriginal-owned telecommunications company in BC) has the potential of return in a number of ways, increased economic development, employment, and capacity building within and across First Nations communities among others.
Telehealth, essentially a linking social capital type of resource, also has specific bonding employment spin offs. Telehealth requires positions like Telehealth coordinators, project managers, and technicians. As well, it can increase local capabilities for training in health related occupations. In general, better connectivity infrastructure can lead to more technical support positions and job-related training opportunities for young people. The fact that numerous health care providers, particularly specialists, have supported Telehealth speaks of its linking role.
ICT investments in remote communities dramatically increase their bridging and linking opportunities, with potentially major returns in business opportunities, education, and health. Simply being able to track and send out more reliable information faster when there are environmental degradations suggests increased bridging and linking capabilities to preserve natural resources.
The First Nations Technology Council (FNTC) of BC clearly demonstrates bridging social capital as it relates to supporting the development of ICT in First Nations' communities. It also provides, together with First Nations political entities, increased linking social capital vis-à-vis the government. With an original mandate to develop a technology plan that would address broadband connectivity, technical support and technical capacity building, it consequently added the mandate of using technology to promote the revitalization of culture and language. One of its most significant achievements is the Fully Integrated Technology (FIT) community model as a strategy to obtain investments.
The value of bandwidth is greatest in remote communities, and consequently from a socioeconomic perspective its potential for return is very high. The notion of socially invested resources clarifies this potential. This idea is difficult to grasp from a private for-profit business perspective, i.e., where the return is essentially measured by the profit of the company. However, from a broader perspective of community return, the potential of ICT with high capabilities can directly enhance the development of communities' business opportunities, as well as of their educational and health systems among others. A business case can be made from a narrow perspective or from a broader (and more real) perspective. The notion of social capital, where the bonding, bridging and linking dimensions are considered, can provide guidance towards the development of measures of true returns in the investment, and not simply of narrowly conceived returns.
The social capital framework also focuses on less tangible aspects of communities. The notion of ethos seeks to capture how ICT may impact features such as participation, collective action, norms of reciprocity and trust, within communities, across communities and with institutions. For this analysis it is important to distinguish different ways of utilizing ICT. For instance, videoconferencing can sometimes be used through video cameras in individual's homes. However, a common use is related to group activities such as classes, assemblies, and so on. Different modes of utilization may have differing impacts on social relations. Some have argued that there are potential negative impacts of ICT. Increased connectivity, while facilitating interaction with the medium itself, may sacrifice everyday contact with people living nearby. Some scholars have examined whether virtual communities affect face-to-face communities (Blanchard, 2004) and have argued that because virtual communities are not completely placeless, virtual communities may even help connect people in face-to-face communities around particular topics. Numerous studies across the world have been examining the impact of online capabilities on human and social behaviour. Increased isolation within the family, addictive behaviours, and access by children to harmful material, among others issues, have been recorded.
Although much of this is not new per se (similar critiques have been made of other media like television), the concern is that increased connectivity can augment the harm. Particularly to what we are examining, a point could be made that if Internet access will glue people to the screens, it may as a consequence decrease their participation in local community activities. Another possibility would be that positive norms of reciprocity may be eroded. Ultimately, the potential for increased individual isolation and decreased trust among community members have been raised as concerns. Some First Nations chiefs have mentioned their concern that a sudden increase in ICT capabilities may to some degree open "Pandora's box" in their communities, and one particular risk is that people may become more insular within the community.
The flip side suggests favourable impacts. Online discussion groups, within and across communities, is a simple example of participation. These online groups can facilitate people's involvement in a number of activities that, particularly in remote communities, may not have been possible before. Online discussions can also galvanize involvement and support for collective action initiatives. Videoconferencing and other online capabilities that enable group activities such as classes would in fact be encouraging participation. Even initiatives such as Telehealth, if implemented with a community development model around it, can facilitate participation and collective action in health related activities. For instance, informed debates around particular health issues, determinants of health, input in health research activities and dissemination of results, and more community involvement in health related initiatives can be facilitated with such a model of Telehealth. Telehealth can also play a bridging role across communities. Elder sessions have taken place using videoconferencing equipment, where elders get together for lunch and see and talk with relatives they have not seen for years. Reports suggest that these particular experiences were emotionally very powerful. From a bridging social capital perspective, the increased efficiency of Tribal Council meetings, easier organization of common initiatives across communities, more ongoing communication among communities, and so on, may be interpreted as increasing possibilities for collective action, as well as trust and positive norms of reciprocity.
The fact that most communities want to have videoconferencing as a way to connect with relatives and friends in other communities, suggests their awareness of its potential impact on what we are calling bridging social capital. Setting up teleconferencing units increases bridging and linking capabilities. Particularly in northern communities where travel is very expensive, this type of medium enables agency staff from different communities to participate in joint sessions and can improve the interaction with government and private institutions located in urban centres.
Broadband Internet capabilities greatly facilitate the collection of very diverse types of information. This can be within community information such as job postings, buy and sell opportunities, community events, health centre, school, administration information, and so on. For instance, a common complaint is that job postings are not properly disseminated. If the norm is to post on the band administration's website, this concern can be dissipated. From a within community perspective, ICT can facilitate (although not ensure) more inclusive and diverse networks. Simultaneously, Internet capabilities enhance the possibilities to share and disseminate information, promote businesses, entertainment options, and so on. As well, information from other communities, Tribal Councils and Aboriginal organizations can be more readily distributed. Not to mention general information from any part of the world.
In general, the school is a good focal point for the community. Consequently, if the school has good bandwidth and equipment, community members can concentrate there for a number of activities involving videoconferencing. In some ways this can strengthen the role of the school in the community, which is important particularly in some communities where many parents rarely visit the school. When a community in northern Quebec had their Christmas concert, community members living in Ottawa were invited to join the concert at the school from the Broadband Visual Communication lab by videoconference. One year there were four people from the commu-nity in the lab, and there were three people in Montreal, and both were connected with the school. At the school they put the projector up against the wall showing the two additional sites and each site saw the performances. During the performance it was mainly watching but after the concert was finished there was a lot of discussion and people were greeting each other, showing the new babies, and so on. Socially it appeared to work very well. This speaks to the maintenance of community networks from a bonding and bridging perspective, as well as increasing participation. The following illustrates another instance of increased participation. Thirty two First Nations in British Columbia are involved in treaty negotiations. A practical way of letting community members know what is going on in treaty discussions is to use the community server or website. Again, this talks of the potential to impact bonding and bridging networks, as well as participation, trust and collective action.
The possibility of maintaining more connections through online capabilities with relatives and friends when community members are studying or working in urban centres can also be considered as an expression of fostering inclusive and flexible networks. Being able to do online banking, for example, can be understood from a more inclusive network aspect. This relates to linking social capital.
Online capabilities can make information networks more inclusive, for example, in relation to information about governments' support to agencies that administer grant and loan programs to help Aboriginal people access capital and market resources. This can counter the information trickling down through word of mouth via sometimes non-inclusive networks. As well, the emergence of an informal social network among technicians working with the Bulletin Board System of K-Net to pool or share knowledge illustrates an impact on inclusive and flexible bridging networks.
ICT Network Implementation and its Social Capital Impact
An examination of the third question of the study is still lacking: Does the type of ICT development matter in terms of social capital? The inspection of this issue enables us to understand more holistically the relations between ICT and Aboriginal social capital, including the political aspects (i.e., power relations) inherent to this reality.
One of the most interesting insights from the examination of the ICT initiatives is that despite the what of connectivity mattering, it is the how of connectivity that can significantly make a difference in terms of community social capital. What refers to the content of the networks, while how refers to how the networks are developed and operated. In other words, the "ownership of the means of production" (in our case the ownership of the ICT networks) clearly relates to increased community social capital at the bonding, bridging and linking levels.
K-Net, Ktunaxa, and Qiniq are powerful examples of Aboriginal organizations taking control over the what and the how by responding to the realities of the communities, and strengthening them in the process. K-Net started as a response to the need to maintain contact with the youth that left the communities to further their education, Ktunaxa was born by the concern of the loss of the traditional language, and Qiniq emerged from the vision of a practical initiative to decrease the isolation of the communities. These required strong internal (bonding) investments, well crafted bridging relations among the communities and other Aboriginal organizations, and making use of potential linking investments of government programs. Among the linking investments, the sometimes contentious, sometimes positive relations with private and public corporations played an important role. Aboriginal community networks were developed by local people to meet community needs, and in the process community capacity was created in the development of the business plans and in their actual implementation. The implementation of connectivity infrastructure by private companies is essentially determined by their business cases. In other words, based on population and revenue expectations the companies predict they can or cannot profit from establishing infrastructure and providing Internet services in a community. As well, the private company model assumes minimal community involvement and training. This type of network is planned in such a way that the maintenance personnel come into the community, usually from larger urban centres, to perform maintenance or solve technical problems. However, it is costly to bring technicians to fly-in communities and generally this type of maintenance requires that the community pay for the transportation and accommodations of the technicians. High maintenance and infrastructure costs often results in a network that is non-operational. In many cases, the private company may own infrastructure not far from the community and promote the service while asking the community to pay for the last mile of connectivity. In numerous occasions Aboriginal communities have been sold substandard equipment from a private company that cannot be maintained, which resulted in network connections not being utilized because of the equipment failures. Many private companies are "fly by night" and once the money is gone from the community the company does not return to ensure it is operational. In cases such as these the communities ended up feeling "burnt" by these experiences and reluctant to try other avenues (low linking social capital).
Even government health care initiatives of ICT in Aboriginal communities were somewhat of a failure when communities and other stakeholders were not involved in their implementation. In the initial attempts to develop Telehealth in the late 1990's the equipment would be delivered into a community without consideration for training, maintenance, and updating software. Frequently, the equipment would remain locked in a closet in the health unit or school as no one knew how to use it or even how to set up the equipment. In the case where a technician was sent to set up the equipment, relevant training was not provided to community members for continued operation. Further, there was no proper training of health personnel in the community to coordinate its use, and there was no clear buy-in from health professionals in urban hospitals.
Most Aboriginal community networks are partially government subsidized. Community owned networks are run by individuals who have an understanding of the values of community members and the issues that can be addressed via the use of technology. The main problem is that the subsidies are mostly project and short-term related, creating a somewhat unstable funding environment. Qiniq was established by a non-profit organization, the Nunavut Broadband Development Corporation, and was based on a private but bandwidth subsidized model. In other words, Internet service in Nunavut is not tied to Health Canada or other anchor tenants and all 25 communities have residential connectivity readily available. K-Net is based on a services model, which means connectivity is initially provided to anchor tenants such as the health unit, the administration or band office, and the school. Anchor tenants require larger amounts of bandwidth and must pay a higher monthly amount which secures the business case for the network. This model does not initially provide residential broadband access but supplies communities with a model for the creation of a community owned network. Both Qiniq and K-Net have received funding from the Community Access Program (CAP) to create local access points, usually in the school or band building, for the public use of computers and connectivity. Even in urban environments, where basic connectivity infrastructure is well established, the issue of accessibility related to affordability could be addressed through community initiatives using wireless modalities. The potential to develop urban Aboriginal networks would be strong.
The study suggested how ICT community networks are actually developed and implemented plays a role in strengthening the community's social capital. This was particularly evident in the cases of K-Net, Ktunaxa, and Qiniq. This implies the consideration of power relations among Aboriginal communities and organizations, governments, and private and public corporations. Legislation that favours large private or public ICT corporations over community-based profit or non-profit entities, project-based funding sources that leave community networks at the mercy of government bureaucratic whims, public connectivity infrastructure investments particularly lacking for rural and remote areas, are all instances of power relations. In fact, these are particular aspects of the broader notion of Aboriginal self-governance.
Policy and Research Priority Issues
The above approach to understanding ICT and social capital raised a number of issues that require ongoing debate, research, and policy formulation. A first key issue is that ICT infrastructure should be considered a right. As basic infrastructure for water and sanitation are a matter of equity, and services such as postal and health care are in essence guaranteed across the vast territory of Canada. Rural and remote communities that in many cases are lacking proper bandwidth are precisely the ones with the most to benefit from adequate ICT infrastructure, particularly for economic and social development.
Another central issue is that of social enterprises and social economies. Essential to the successful implementation and positive impact of ICT in Aboriginal communities appears to be community ownership and implementation of the ICT networks. Despite private sector, crown corporations and government having an important role to play, ultimately community control is what can guarantee that the power relations linked to ICT will not derail it to the detriment of community members and organizations. As well, the private business model does not work for social enterprises such as community owned networks. Serious efforts have to be directed to adjust legislation, norms, and funding models to serve these social economies.
The role of government is crucial to the above identified issues. There are a number of aspects where government at its various levels can play a positive role. Among these are the moving away from pilot project funding to longer term program funding approaches (adequate and reliable funding); reducing the duplication and fragmentation of government departments as they relate to ICT development; increasing necessary investments in ICT infrastructure at the community level; working closer with communities; assisting in securing funding for community networks; establishing legislation that, at the very least, levels the playing field for community enterprises vis-à-vis private corporations; allocating proper bandwidth and related fees in Canada (e.g., Telesat) for community and non-profit initiatives as compared to industry and other corporations.
Among the crucial investments in ICT for Aboriginal communities is that of human resource capacity building. These investments are intimately connected to community ownership and management of the networks, to the successful uptake of the technology, and to the enhanced use of the different applications for cultural, social and economic opportunities. More so, ICT is an area where youth capacity building is of particular relevance and prospect.
Addressing the digital divide or digital inequality has significant differences if it relates to urban or rural-remote settings. Within urban environments, inequality in access to adequate connec-tivity relates mostly to the lack of purchasing power of the computers and network connections among urban low income Aboriginals. Programs that address this inequality need to focus on household investments and community access initiatives. In rural and remote Aboriginal communities, aside from the above mentioned issue, is that of community connectivity. These communities are unique and do not mirror the economic, social, and cultural circumstances of urban centres. ICT development and implementation has to be unanchored from the urban mindset and needs to be simultaneously re-developed from the rural and remote realities.
There is a need for further research. One essential area is that of investigating the how of implementation and development of ICT in Aboriginal communities. The role of community-owned networks, the power relations among the different players (Aboriginal organizations, private and public corporations, government) must be more rigorously studied to enhance the understanding of the dynamics at play and to adequately guide future policies, programs and community initiatives. An example would be to research best practices in community ICT development and implementation. Further, the impact of connectivity in Aboriginal communities at various levels (social, cultural, economic), requires more in-depth and empirically based studies to assist Aboriginal communities, Aboriginal organizations, and the government to better capture the effects of these new realities and better foster successful implementation, development, and further investments.
Finally, it must be emphasized that ICT is in essence about relationships at various levels, not merely about technology. Relations at the social and community level, both as a draw for its use and for the social effects it may have. Further, the increased social networking across Aboriginal communities in Canada and abroad facilitated by ICT is of remarkable significance. As well, it is about relations associated with technical knowledge, financial resources, legislation, and ownership. For Aboriginal communities to properly benefit from the ICT development they need to have comparable leverage to that of the other actors, given the power dynamics at play. In essence, ICT development in Aboriginal communities is about agency and self-determination.
